• SB had phase I, II, III Sponsored Research Agreements with Radiadyne, LLC.
• • Camera acquisition parameters:
-1 frame/s 
Optical Artifact Correction Results
Gamma analysis pass maps with gamma criteria of 2% and 2mm for 85.6-MeV (left) and 144.9-MeV (right) proton pencil beams. Passing pixels are in green, and failing pixels are in red. The gray pixels are below the dose threshold (5% of maximum dose) and were not considered in the gamma analysis.
Efficacy of artifact correction measured by gamma analysis
• Corrected image compared to light signal from Monte Carlo • Gamma analysis criteria: 2% local dose or 2 mm to agreement -Energies above 100 MeV: passing rate of 98% or better -85.6 MeV: 94.9% passing rate
Optical Artifact Correction Results
Gamma analysis comparison between Monte Carlo light signals and measured light signals before ('Orig') and after correction for optical artifacts ('Corr').
Scintillator Quenching
• Quenching is caused by high ionization density
• Quenching is proportional to linear energy transfer (LET)
• Birks formula:
Measured light Calculated with Monte Carlo dS/dx: scintillation response per particle track distance dE/dx: LET (average stopping power) A: scintillation efficiency kB: quenching coefficient Determined by fit to Birks formula
Quenching Correction -Results
• Bragg peak intensity corrected to within 3% for most energies
• Poorer agreement at low beam energies • Potential to significantly improve the efficiency and completeness of quality assurance for scanned proton beam delivery systems
• Increased patient safety • Improved capacity to detect beam delivery errors
